Degradation of mutated bovine pancreatic trypsin inhibitor in the yeast vacuole suggests post-endoplasmic reticulum protein quality control.
The rate-limiting step in protein secretion is folding, which occurs in the endoplasmic reticulum (ER) lumen, and almost all secreted proteins contain disulfide bonds that form in the ER and stabilize the native state. Secreted proteins unable to fold may aggregate or they may be subject to ER-associated protein degradation. To examine the fate of aberrant forms of a well characterized, disulfide-bonded secreted protein, we expressed bovine pancreatic trypsin inhibitor in yeast. Bovine pancreatic trypsin inhibitor is a single domain, 58-amino acid polypeptide containing three disulfide bonds, and yeast cells secrete the wild type protein. In contrast, the Y35L mutant, which folds rapidly but is unstable, remains soluble and is not secreted. Surprisingly, the proteolysis of Y35L is unaffected in yeast containing mutations in genes encoding factors required for ER-associated protein degradation and is stable if artificially retained in the ER. Rather, Y35L is diverted from the Golgi to the vacuole and degraded. Because only the mutant protein is quantitatively proteolyzed these data suggest that a post-ER quality control check-point diverts unstable proteins to the vacuole for degradation.